Autophagy is a primordial form of eukaryotic innate immunity which arises as a cellular response to stress conditions such as growth factors withdrawal, mitochondrial and other organelles damage, nutrients deficiency and inflammation and assists in removal of damaged organelles. This study aims to investigate the role of autophagic flux (LC3ІІ/І) in rheumatoid arthritis in terms of disease severity represented by DAS-28 and immunological markers represented by TNF-ɑ and NLRP-3 also to study the possible effect of certain rheumatoid arithritis drugs (MTX and infliximab) on autophagic flux. The present study involves sixty rheumatoid arthritis patients, thirty of them receiving chemical drug (MTX) and other thirty receiving biological treatment (Infliximab), comparing results to healthy control group consist of thirty people. These two groups of rheumatoid arthritis patient were subjected to the molecular measurement of the autophagic flux level presented by LC3II/I ratio and NLRP3 level by (rtPCR) and serum TNF-α level by indirect ELISA. Autophagic flux presented by LC3ІІ /LC3І ratio, showed a highly significant correlation with the DAS-28, NLRP-3 and TNF-ɑ level,0.577 and 0.855, 0.640 respectively, P value ˂ 0.001.The autophagic flux in the MTX patients was 2.81 comparing to 1.91 in the Infliximab group,P value is ˃ 0.001 pointing to the absence of any significant difference between them. This study referred to the presence of a detectable correlation between autophagy and rheumatoid arthritis severity presented by both clinical and immunological aspects, on the other hand both of MTX and Infliximab seem to affect autophagy in a similar strength
INTRODUCTION
Autophagy was first described in 1905, [1] . It is an essential cell biological pathway influencing immunity, it contributes to homeostasis by breaking down a variety of intracellular ingredients, in particular, toxic protein aggregates, dysfunctional organelles andpervadingpathogens [2] . Autophagy is characterized to be progressive, preserved and highly regulated lysosomal degradative pathway for cellular ingredient, which is significant for cellular conservation and cell viability [3] . There are three major autophagy pathways that differ in the method of cargo delivery: Macroautophagy (Autophagy) which is characterized by formingintracellular double membrane structures known as autophagosomes [4] , Microautophagy implies the direct lysosomal engulfment of cytoplasmic cargo without creating autophagosomes and Chaperon mediated autophagy (CAMin) this type is more selective than the other two types and the target protein cross the lysosomal membrane reaching the lumen autophagosome [5] . Rheumatoid arthritis is a chronic inflammatory disease, considered a systemic progressive autoimmune disease including multiple organs, involving the lungs, heart, kidney, eyes, blood vessels and nerves [6] . The population at the highest risk for developing this disease are women who are 40-60 years old. The major pathological feature of RA is angiogenesis in the synovial tissues, which causes synovitis, cartilage destruction, and pannus growth. One of the first humoral markers to be identified within the RA patient population is the presence of rheumatoid factor (RF) [7] .
Recently, Anti-citrullinated protein antibodies (ACPA) positivity has been shown to be a predictive marker for the development of RA in patients with joint complaints and patients harboring ACPAs experience a more aggressive disease evolution than patients without ACPA [8] . Citrullination is a posttranslational modification that convert peptidylarginine residues into peptidylcitrulline involving the peptidylarginine deiminase(PAD) enzyme. Autophagy can enhance inflammasome activity, recruitment of the autophagy machinery by activated AIM2 inflammasome has been proposed to mediate the release of IL-1β via exocytosis of the autophagosome on the other hand NLRC4 and NLRP4 negatively regulate autophagy via association with and sequestration of autophagy protein beclin-1 [9] . Additional studies showed that autophagy is required for the release of active IL-1β or IL-18 downstream of other inflammasomes [10] . The interplay between autophagy and cytokines may be a substantial mechanism coordinating the activity of both innate and adaptive immunity [4] .Different cytokines may modulate autophagy in different ways, and thus modulate autoimmune diseases, proinflammatory cytokines Interieukin-1(IL-1), Tumor necrosis factor -α (TNF-α),Interleukin-17(IL-17) and (IL-6) induce autophagy, while anti-inflammatory cytokines like (IL-4), (IL-10), (IL-13) and (IL-33) block autophagy [5] . Tumor necrosis factor-α is a potent proinflammatory cytokine that exerts pleiotropic effects on various cell types,is abundantly expressed in RA synovium induces rheumatoid arthritis synovial fibroblasts (RASFs) to proliferateand produce more inflammatory cytokines, proteinases, adhesion molecules that will eventually stimulate autophagy [11] .
MATERIALS AND METHODS
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Study design: The present study is a prospective case control study, was designed to evaluate the effect of Methotrexate andInfliximab on TNF-α level in RA patients and to investigate the role of autophagic proteins, LC3Іand LC3ІІ, on disease activity, TNF-ɑ and NLRP-3 levels.
Ninety samples were included in this study, 60 of them were taken from patients diagnosed as RA cases, 30 patients have takenMTX with dose not less than 7.5 mg per week for not less than six months, while the other 30 patients received a combination therapy, Infliximab(not less than two doses) and MTXfor not less than six months. A control group consist of30 people was also included in this study. They were diagnosed as negative according to ACR category, they were also negative to the all chemical, serologicaland molecular tests achieved in the study. All the60RA patientswerecollected fromBaghdad Medical City /Iraqi Ministry of Health,biology unit therapy (Remicade). The control group samples were taken from AL-Emamain AL-Kadhemain Medical City/Iraqi Ministry ofHealth.
Samples collections:Five ml of blood were taken safely from all 90 samples, 2ml of them were be collected and put in EDTA tube for RNA extraction immediately without saving and worked for RAN extraction at the same day of collected the samples, and converted to cDNA by conventional PCR and then saved at -20ºC other 3 ml were collected and put in gel tube from each patientsand then subjected to for centrifugation for 15 min at approximately1000rpm for serum separationand store at -20ºC for Elisa work.
RNA Extraction: ribonucleic acid (RNA) was extractedfrom whole blood samples from bothRA patients and controls processed according to kit(AccuPower® RocketScript™ RT PreMix from Bioneer) instructions.
Complementary DNA synthesis (cDNA)
A complementary DNA (cDNA) was derivedfromthe pure RNA, using cDNA reverse transcriptase kit ( AccuPower® RocketScript™ RT PreMix from Bioneer),which is a ready to use-lyophilized master mix containing all components for synthesizingthe first strand of cDNA from total RNA template as following :Total RNA, DEPC-Water and primers were thawed before use, total RNA and primer Oligo dT were added to the AccuPower® RocketScript™ RT PreMix tubes, DEPC-Water was added to the AccuPower® RocketScript™ RT PreMix tubes were added to a total volume of 20µl.
The lyophilized pellet was completely dissolved and spin down by pipetting up and down several times. Synthesized cDNA was stored at -20ºC till being used.
Detection and Quantification of Autophagic flux using quantitative rt-PCR technique
Three sets of primers were used from bioneer Inc, South Korea: 
Measurement of the Human TNF-α using indirectELISA technique
The test used is a solid phase indirect immunoassay for quantitative detection of human TNF-α, the procedure done according to the manufacture instruction (Human TNF-ɑ ELISA-kit PicoKine TM ).
Statistical analysis:
The statistical analysis of this prospective study was performed according to statistical package of social sciences (SPSS) 21.0 and Microsoft Excel 2016 Categorical data formulated as count and percentage. Chi-square test describes the association of these data.
Numerical data with normal distribution were described as mean and standard deviation, in-dependent sample t-test used for comparison between the two groups. The lower level of accepted statistical significant difference is bellow or equal to 0.05 Correlation of coefficient were used to estimate the correlation of studied variables. The significant correlations were plotted on graph for further clarification.
RESULTS
The age mean of the rheumatoid arthritis patient groups was 47. 
Complete blood count and ESR
All the 90 individuals were tested to CBC and ESR, regarding ESR test, mean value were 71.63 mm/hr ± 16.41mm/hr and 15.07 mm/hr ± 4.52 mm/hr in RA patients and controls, respectively. P value is < 0.001 , indicating a highly significant difference between them. The ESR mean values were 65.33 mm/hr ± 14.19mm/hr and 77.93 mm/hr ± 16.26 mm/hr in MTX group and the Infliximab group, Pvalue is ˃ 0.001, referring to absence of significant differencebetween them. Concerning the results of haemoglobin blood (Hb) test, RA patients mean values was 11.29 g/dl ± 1.18g/dl comparing to 12.60 g/dl ± 1.18g/dl in controls, P value< 0.001, displaying a highly significant difference betweenthem.Also concerning the comparison between the twoRA patient groups, mean value were 11.47 g/dl ± 0.83g/dl and 11.10 g/dl ± 1.45g/dl in MTX and Infliximab patients, respectively. P value ˃ 0.001, indicatingno significant difference between them. The WBC count showed no significant differences among all groups of this study, the mean value ofRA patients group was 7081 ± 2150 comparing to 6016 ± 1444 in controls, with P value is ˃ 0.001.The mean value ofMTXgroup was 6393 ± 1395, per contra7770 ± 2544 in Infliximab group, P valueis ˃ 0.001 indicating no significant difference also(Table2). 
Molecular detection of autophagic flux LC3ІІ/LC3І and NLRP3:
Regarding the autophagic flux which is represented by LC3ІІ/І ratio, it was found that the ratio in the RA patients was 2.42, comparing to 1.24 in the in the control group, P value is<0.001, indicate a highly significant difference them. The LC3ІІ /LC3Іratio in theMTX patients was 2.81 comparing to 1.91 in the Infliximab group, P value is ˃ 0.001 indicate no significant difference between them (Table3).
Regarding the autophagy process, the LC3ІandLC3ІІ fold change was measured using the rt-PCR. It was found the median fold change ofLC3Iin RA patients was 1.60 comparing to 1.01, in the control group, P value is <0.001, indicating a highly significant difference between the them, while the results between the two RA groups was 1.55 inMTX group per contra 1.69 in the Infliximab group. The P value is ˃ 0.001, indicating no significant difference between them. comparing the results between the two groups ofRA patients, the result ofMTXgroup was 2.81 per contra 1.91 in the Infliximab group, P valueis˃ 0.001, it was found there is no significant differences between them, figure.1.
Figure 1: Fold change expression of LC3IandLC3II
Regarding the median fold change of the NLRP3 RA patient group, was 1.79 per contra 1.03 in the control group, P value<0.001, represent a highly significant difference between them. While the median of NLRP-3 fold change in the MTXgroup was 1.56, comparing to 2.11 in the Infliximab group, P value is ˃ 0.001, indicate no significant difference between the two groups of RA patients (Figure 2 ). 
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Detection of TNF-α
Tumour necrosis factor-ɑ for both RA patients and controls was measured using indirect ELISA test. the mean value of RA patients was 33.91 pg/ml ± 26.59 pg/ml, comparing to10.61 pg/ml ± 7.05pg/ml in controls, P value <0.001, indicating a highly significant difference between them. The mean value ofTNFαin theMTX patients was 48.05 pg/ml ± 28.74pg/ml per contra 19.76 pg/ml ± 14.09pg/ml in theInfliximab patients, Pvalue< 0.001, that indicatinga highly significant difference also (figure 3).
Figure3
: Results ofTNF-αby indirect ELISA in RA patients and controls.
Correlation coefficients of autophagic flux, TNF-α and NLRP3
The correlation confident was studied, regarding the following markers age, disease duration, ESR, DAS28, Age, TJC, SJC,GH,TNF-α,LC3І,LC3ІІ, NLRP3 and LC3ІІ/І ratio. Neither age nor disease duration showed correlate to any of the studied markers. ESR showed a significant correlation (P value ˂ 0.05) withTNF-α, LC3ІІ, the results were 0.517, 0.450 respectively and a highly significant correlation (P value ˂ 0.001) toNLRP3and autophagic flux, results were0.646 and 0.499, respectively. Disease activity score -28 also showed a significant correlation (P value ˂ 0.05) to TNF-α and LC3ІІ, results were 0.843 and 0.577 respectively and also showed a highly significant correlation to NLRP3 and autophagic flux (P value ˂ 0.001), results were 0.603 and 0.577, respectively. There is a highly significant correlation between the tender joints count (TJC) and the result of TNF-α with P value is ˂ 0.001. Also between the (TJC) result andLC3II, P value = 0.001. Regarding the(TJC) and the NLRP3,it was found thatthere is a direct association between them, Pvalue ˂ 0.05, and the same association was detected between the (TJC) andLC3II:LC3I ratio, Pvalue ˂ 0.05. Swelling joints count (SJC) showed a significant correlation with them by direct association, P value =0.001, also there is an association between (SJC) and LC3II, Pvalue ˂ 0.05, also a direct correlation was detected between (SJC)and NLRP3,Pvalue ˂ 0.05. Regarding the correlation of the global health (GH) and theTNF-α, there is direct correlation between them, Pvalue ˂ 0.05, also there is an association between
©Annals of Tropical Medicine & Public Health S270
(GH) and the result ofLC3II, P-value ˂ 0.05. The TNF-α show a highly significant association with LC3II, NLRP3 and autophagic flux, P values were = 0.001. The correlation of LC3I with LC3ІІ, NLRP3 and autophagic flux, P value = 0.001. LC3ІІ shown a highly significant correlation with the result of LC3I and NLRP3, P value = 0.001. The NLRP3 showed a highly significant correlation with LC3I, LC3ІІ and LC3ІІ/LC3І ratio .P value = 0.001.Finally, LC3II:LC3I ratio showed a highly significant with NLRP3, P value = 0.001.
Table4: The correlation coefficients among the studied markers 
DISCUSSION
Autophagy is a physiological pathway that controls tissue homeostasis. Like any other biological process, if dysregulated, it may exert detrimental effects as exemplified by numerous inflammatory autoimmune diseases and cancer [12] . Rheumatoid arthritis is one of the most important systemic autoimmune diseases in Iraq. The goals of this study is to determine the relationship between the autophagy and disease severity and immunological markers also to evaluate of MTX and Infliximab effects on the autophagy process in RA patients. Results revealed that 48% of RA patients was 40-59 years old and most of patients were females (80%).This result is in accordance with many other studies that approximately two-thirds of persons who develop RA are women [13] .Although the toxicity of MTX and Infliximab drugs, no decrement was detected in hemoglobin regard RA patients, 11.29± 1.18g/dl comparing to 12.60±1.18g/dl in healthy controls, also the count of RBC was normal. Despite the recorded results for its causative agent as anemia in the deficiency form of hemoglobin and red blood cells count, this condition was not found in our patient groups, this is due to consumption of folate drug [14] . Detection ofTNF-α byELISA technique demonstrated that the mean value ofTNF-α in patient receivingInfliximab was 19.76± 14.09pg/ml comparing to 48.05± 28.74pg/ml in MTX receiving patients. This mainly due to the difference in the mechanism of action of those two drugs. As chimeric antibody, Infliximab has a highly affinity to soluble and transmembraneTNF-α [15] , thus blocking it's activity. On the other hand MTXwork in a different manner, is inhibitsT-cell activity and suppress the expression of intracellular adhesion moleculesby T-cell, also it inhibits the binding of IL-1β to its cell-surface receptors [16] .
The results of the autophagic flux (LC3ІІ/І ratio) showed a significant difference between patients and controls, while no significant difference was detected between the two groups of RA patients.
Autophagy controls osteoclast-mediated bone destruction in rheumatoid arthritis. Improved expressions of autophagy-related protein Beclin1 and ATG7 are observed in osteoclasts of rheumatoid arthritis patients [17] .
Dysregulation of autophagy has recently been involved in pathogenesis of joint destruction in inflammatory diseases like RA. It was found that autophagy is being activated in osteoclast of RA patients [18] . The results of theNLRP3 (inflammasome marker) in RA patients in this study was (NLRP3 fold change was 
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1.03), significant association was foundbetween the level of NLRP3 and autohagic flux, IL-1β drives cartilage destruction, triggering the maturation and release of important proinflammatory cytokines from the IL-1 family: IL-1β, and IL-18.Several NLRs participate in inflammasome assembly, like NLRP3. There is increasing evidence that autophagy is also involved in the fine control of inflammatory responses to prevent potential damage and pathogenic stimuli, However, recent reports have indicated that autophagy plays an inhibitory role in inflammasome and IL-1b activation, thus potentially negating the idea that autophagy may contribute to the unconventional secretion of IL-1b [18] .
CONCLUSION
The present work revealed that rheumatoid arthritis occurs among females more than males and that the family history plays important role in the occurrence of the disease, especially if the mother has rheumatoid arthritis. A significant correlation was detected between TNF-ɑ, NLRP3 and DAS-28. Also a significant correlation was detected between the autophagic flux and DAS-28 those are an important indicators for the inflammation role in eliciting rheumatoid arthritis. A significant difference was detected in TNF-α concentration between the two RA groups who continuously receive treatment, this point to the difference of mechanism of action of both MTX and infliximab even with presence the chemical drug like MTX. Despite the high level of toxicity for both chemical and biological drugs (MTX drug and MTX + Infliximab), patients subjection to drug monitoring will prevent hepatic and renal impairment. Also patients' consumption for folic acid will maintain normal haemoglobin level and RBC count.
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